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1/31/17 "Quality is not an act, it is a habit" - Aristotle

HW: TBD
Test 1 on Thursday February 16

AIM: How do we determine max/min values?

Warm Up:

1) Find 2 positive numbers whose sum is 40 and whose product is 175.
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Optimization Problems - Classwork

Many times in life we are asked to do an optimization problem - that is, find the largest or smallest value of some
quantity that will fufill a need. Typical situations are:

* find the route which will minimize the time it takes me to get to schoal.

* build a structure using the least amount of material.

* build a structure costing the least amount of money.

* build a yard enclosing the most amount of space.

* find the least medication one should take to help a medical problem.

* find how the most one should charge for a CD in order to make as much money as possible.

All of these situations have something in common - they are all trying to maximize or minimize some quantity. This
lends itself to a calculus solution. We have spent the better part of last month trying to find maximum and
minimum values of functions. In every optimization problem, you are always looking for a quantity to be
maximimed or minimized. So in solving word problems, you must look carefully for certain words among all the
verbiage. Look for words like “minimize area”, “smallest volume”, “least amount of time”, “shortest distance”,
“cheapest price.” On the following pages, there are a wealth of problems. Quickly examine each and underline the
key words which tell you what kind of problem it is.

Methods for Solving Optimization Problems

1. Assign variables to all given quantities and quantities to be determined. Don’t be afraid to use letters you
usually do not use (g, etc.). When feasible, make a sketch of the problem.

]

Making a chart of possible answers allows you to see a relationship between variables. While not necessary,
it is helpful.

3. Write a “primary” equation for the quantity you found that needs to be maximized or minimized

Area of Rectangle = length + width Hypotenuse = -\'(.t’T + )7
Distance = rate * time Perimeter of rectangle = 2+ length + 2+ width
Volume of rectangular solid = length » width = height Volume of cylinder = n(radius?) * height

4. Reduce the right side of this “primary equation” to one having a single variable. If there is more than one
variable on the right side, you must write a “secondary” equation (a restriction or constraint) relating the
variables of the primary equation.

5. Take the derivative of the equation and set equal to zero. 1f you get more than one answer, make a sign
chart to determine whether it represents a maximum or minimum. Pay attention to whether that value
makes sense. Time is rarely negative (it can’t take negative 7 hours to run a race). You cannot use more
than you have (you can’t have a length of 8 feet when you only have 6 feet of fencing).

6. Be sure that you answer the question that is asked. If you are asked to find a minimum or maximum
value of some quantity, you must plug your answer from (4) into your primary equation.

T If)’ou are to find a maximum or minimum on a closed interval, you must test the endpoints as well. Make
sure your work Is clear,

8. You can verify your answers by graphing your primary equation with one variable on the ealeulator. Use

your | 2nd| CALC maximum or minimum function.

MasterMathMentor.com - 108 - Stu Schwartg
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Example 1) Two numbers add up to 40, Find the numbers th‘ maximize their pr(:@
Lc"'x = | Smaller Number \ Jo (/S| -.1 - |20
y = | Larger Number 39 20 as]| . -]|- 20
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STEPS for Me/min

D T dentify the function 1o be Max/mia
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Example 4)  An open box is to be made from a pie
size from the corners and bending u
with greatest volume.

ce of metal 16 by 30 inches by cutting out squares of equal
1p the sides. What size square should be cut out to create a box
hat 1s the maximum volume as well2

Primeary

xEx r x? \j:L\,\/H

0<x<y B V=(§°0M6-JxXx)
5 x i x ; \, = '180)( -99,("-]- ‘-Ixs

V= 4go - g4, +1&
= 1o RiF-9E0m) O 180- gtk +

20) O+ ‘I(lao_ %x‘l‘.’»‘l)
S G Qued Formlo

o
o/

Mox Volome -
Velse: 50(%)-12(8)+ (85
N 725,926 o |

10



2016 Calc L24 notes Optimization Day 1.notebook February 03, 2017

M Poeye 2n #Q

_ Mex :
LS KL% -
x 0<% <0 x N=L"W-H
X x zoV-@-":bE-&)X
x X X V'(Sw“IOg-SOx +Yx ) X

W
25 V=&bx"’Oxz+q,‘3
)
O=500- Rox+12,* \/'= 500 -/g0x + R

= ,axz' [80x+S00
=1 (- '45x+las>

X = ‘/Si'\[é’-!-‘ —
\

X= .39 ..J Test 30¥| Test
(eyect >- 63 ' May ¢

"ﬂ'\(. Squares should howe Sides f 3.68];

Th Volume js - ’
e IS : 500(?‘") 90(36;).’4,(3“3

\= 820.528 ;2




2016 Calc L24 notes Optimization Day 1.notebook February 03, 2017

?‘ﬂ‘ \&&

1. A farmer ha@?f fencing with which he plans to enclose a rectangular pen
adjacen_t 10 2 long existing wall. He will use the wall for one side of the pen and
the available fencing for the three remaining sides. What is the maximum area

that he i
ca%engoetly\ia?
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